
Connected vehicle (CV) technologies have potential to significantly enhance road safety, environmental sustainability, and commute experiences. As one of the widely studied

CV applications, connected eco-driving wirelessly obtains real-time traffic signal phase and timing (SPaT) data and then provides audio and/or visual feedback to the driver, allowing

the driver to regulate and optimize the vehicle’s speed profile. This can result in reductions in travel time, fuel consumption, and tailpipe emissions. The majority of connected eco-

driving studies to date have primarily focused on numerical and microscopic traffic simulations, and mainly for light-duty vehicles. This poster presents early findings from field trials of

a connected eco-driving system (called “Eco-Drive”) on a heavy-duty truck in real-world settings.

Eco-Drive consists of communication, localization, perception, planning, and control modules [Figure 1]. The communication module facilitates real-time vehicle-to-network

(V2N) and infrastructure-to-network (I2N) communications through 4G-LTE. The Eco-Drive system is implemented on a 2015 Volvo VNL heavy-duty truck with 13L diesel engine

[Figure 2]. The system provides visual feedback to the driver via a driver-vehicle interface (DVI) that displays SPaT, recommended driving speed range, speed limit, and presence of

preceding vehicle [Figure 3]. Field trials of Eco-Drive were conducted in the City of Carson, California, along two corridors with six “connected” signalized intersections that are

capable of broadcasting SPaT data [Figure 4]. Video clips from the field trials are available at https://www.youtube.com/watch?v=1CR4vMh8ufE .

Introduction

Acknowledgements: The vision of a connected vehicle test bed for “Eco-Drive” brought together two independent projects funded by California Air Resources Board, California Energy Commission, and South Coast

Air Quality Management District. The California Collaborative Advanced Technology Drayage Truck Demonstration Project is part of California Climate Investments, a statewide initiative that puts billions of Cap-and-

Trade dollars to work reducing greenhouse gas emissions, strengthening the economy, and improving public health and the environment— particularly in disadvantaged communities. We greatly acknowledge the

equipment and technical support from Econolite, McCain, and Western Systems. We are also extremely grateful for the agency coordination and support received from Los Angeles County Metropolitan Transportation

Authority, Los Angeles County Department of Public Works, City of Carson, and Port of Los Angeles. Finally, we extend thanks to Daniel Sandez, Anuja Patil, Dylan Brown, and Xishun Liao for their invaluable support

during the field trials.

Field Trials of Connected Eco-Driving System for Heavy-Duty Trucks

Aravind Kailasa, Pascal Amara, Kanok Boriboonsomsinb, Ziran Wangb, Yuan-Pu Hsub, Alexander Vub, Francisco Cabarellob,

Peng Haob, Guoyuan Wub, Eddie Garmona, Sandeep Tanugulaa, and Matthew Barthb

aVolvo Group North America; bCollege of Engineering – Center for Environmental Research and Technology, University of California at Riverside

Figure 1. Architecture of the connected eco-driving system for heavy-duty trucks 

Figure 3. Driver vehicle interface in different situations

Figure 2. Test vehicle during field trial in Carson, California

Figure 4. Test route with six connected intersections 

Figure 5. Real-world data for acceleration scenario

Figure 6. Real-world data for deceleration scenario

• It took strong partnerships between stakeholders from both public and private

sectors to make the field trials possible.

• Data from the field trials with Eco-Drive and without Eco-Drive (baseline) were

screened to identify segments where the truck approached the same intersection

from the same distance at the same SPaT status. The comparison results show

9% fuel savings for the acceleration scenario [Figure 5], and 4% for the

deceleration scenario [Figure 6].

• More data are being collected to further evaluate the benefits of Eco-Drive.

Early Findings
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